Methods, Material & Abbreviations
Nomenclature and measurements follow Stahnke (1971) , Kovařík (2009) , and Kovařík & Ojanguren Affilastro (2013) , except for trichobothriotaxy (Vachon, 1974) , and sternum (Soleglad & Fet, 2003a) .
Specimens studied herein are preserved in 80% ethanol and deposited in the first author´s collection (FKCP).
Systematics
Family Chaerilidae Pocock, 1893 (Figs. 1-91 , Tables 1-3) Chaerilini Pocock, 1893: 306 . Chaerilidae: Kraepelin, 1899: 157; Sissom, 1990: 114-116; Fet, 2000: 323-328 (complete reference list until 1998); Soleglad & Fet, 2003a: 5, 19-21, 25, 28, 30; Soleglad & Fet: 2003b: 7, 11, 12, 13, 17, 19, 20, 29-34, 67, 71-79, 84, 88, 91-94, 120; Kovařík & Ojanguren, 2013: 131-145; Kovařík, 2014: 1. TYPE GENUS. Chaerilus Simon, 1877 (one genus of extant scorpions).
DIAGNOSIS. Orthobothriotaxy type B; pedipalp femoral d3-d4 trichobothria configuration points toward dorsoexternal carina; cheliceral fixed finger with median and basal denticles flush on surface, not conjoined on common trunk; sternum, type 1, exhibits subtle wide horizontal compression; maxillary lobes I spatulate; hemispermatophore is fusiform; pedipalp patella with "6-carinae' configuration. Median denticle row (MD) of pedipalp chelal finger arranged in oblique groups; pedipalp chela exhibits "8-carinae" configuration; ventral edge of cheliceral movable finger crenulated; dorsal edge of cheliceral movable finger with a single subdistal denticle; ventral surface of cheliceral fixed finger with denticles; leg tibial spurs absent. Kovařík et al., 2014 . Chronological data are presented in number of days. The males and the females were reared through fifth instars in C. granulatus sp. n.; the males were reared through fifth or sixth instars and females through sixth instars in C. hofereki. * refers to male holotype in C. granulatus sp. n. and the male reared through sixth instars in C. hofereki only. ETYMOLOGY. The specific epithet refers to the heavy granulation of the integument, especially on sternite VII.
NOMENCLATURAL REMARKS. The combination "Chaerilus granulatus" was first used by Stockwell (1989: 127, 330, 228, 368, 376, figs. 88-95, 185, 202-203) . However, since this is an unpublished dissertation, it does not establish a nomenclatural precedence. Moreover, Stockwell did not indicate any intent to describe a new species, and apparently simply misspelt the name of Chaerilus granosus Pocock, 1900 (currently a junior synonym of C. truncatus Karsch, 1879). This incorrect subsequent spelling was later reproduced by Soleglad & Fet (2003b: 33, 76 (Figs. 34-39 ). The first metasomal segment bears 8 or 10 carinae, the second to fourth bear eight carinae, and the fifth segment bears seven carinae of which one ventral carina posteriorly branches in a "Y" configuration. All carinae are composed of sparse, large granules. The spaces between carinae are irregularly granulated on all surfaces, less so on the dorsal surface. Several granules on the dorsal surface may form a pair of carinae. All segments are sparsely hirsute. The telson is elongate, smooth and sparsely hirsute. PEDIPALPS . The pedipalp chela is narrow and elongate in the male, stout with swollen manus in the female. The movable finger has 8 (male) or 9 (female) granule rows (Figs. 29-30 ). The chela has seven or eight mostly smooth carinae. The carina on the externolateral surface of the manus may be incomplete. The patella has five or six smooth to granulated carinae and the femur four or five partly granulated carinae. The spaces between carinae are covered by unevenly spaced granules in the femur. The chela and patella are smooth except for several solitary granules on the internal surfaces. LEGS (Figs. 9-12 ). The legs are sparsely hirsute, without bristlecombs and carinae. The femora and patellae are granulated dorsally, with other surfaces smooth. The tarsomeres bear two rows of spiniform setae and 2 -4 outer spiniform setae. Spiniform setal formula is 5-6/5-6 : 5-6/5-6 : 6-7/6-7 : 7-8/7-8 (omitting outer spiniform setae).
HEMISPERMATOPHORE hemispermatophore, compared to the more extensive sclerotization of the same structure in the C. hofereki hemispermatophore (indicated by darker color) suggests that the former may be incompletely developed, which may also explain the abbreviated trunk.
CYTOGENETIC DATA (Fig. 91) . Standard chromosome preparations of C. granulatus sp. n. were made from testes of holotype according to Kovařík et al. (2015) . Testes of this specimen contained spermatogonial mitoses and various meiotic plates. The chromosome complement comprised 96 small chromosomes, decreasing gradually in size. Similar diploid number has been found in C. hofereki (2n = 90, Kovařík et al. 2014) , which is so far the only species of the family Chaerilidae with its karyotype determined.
AFFINITIES. Amongst the 41 species currently recognized as valid in this genus, only C. petrzelkai Kovařík, 2000 , shares with C. granulatus sp. n. the following combination of four characters in adults: 1) median eyes present; 2) movable finger of pedipalp with 8-9 rows of granules; 3) total length of adults < 25 mm; 4) ventral sides of sternite VII and metasomal segment I granulated. The male of C. petrzelkai is unknown, but these two species are easily distinguished by the shape of the female pedipalp chela. The chela is granulated with broader manus and shorter fingers in female C. petrzelkai (Fig. 28 , ratio chela length/width ratio is ca. 2.1; chela length/movable finger ratio is 2.08), versus smooth with narrower manus and longer fingers in female C. granulatus sp. n. (Fig. 21 , ratio chela length/width ratio 2.7; chela length/fixed finger ratio is 1.88).
ONTOGENY. In Table 2 we record the chronology of ecdyses for five individual C. granulatus sp. n. including the male holotype from the same litter reared in captivity. The males and the females were reared through fifth instars. In Table 3 we record measurements of exuviae of the male holotype, the fourth and the fifth exuviae of the female paratype of C. granulatus sp. n. and their adults. Fig. 44 shows the exuviae of the male holotype and for comparation also the chela of the last exuvia of the female paratype, all in dorsal aspects. Note the pronounced elongation of the chela manus in the male, a secondary sexual character that occurs after the final ecdysis to maturity. For comparison we show the ontogeny of C. hofereki Kovařík et al., 2014 (Fig. 45 ), a species which has different sexual dimorphism than C. granulatus sp. n. Chelae of both sexes in C. hofereki are similar in width, but differ in the shape of the lobe and extension of the fingers, mainly the fixed finger which is markedly shorter in the male than in the female. There is also a difference in the number of ecdyses when males of C. hofereki were reared through the fifth or sixth instars and the females through sixth instars (cf. Table 2 ).
Progression factors for the male data in Table 3 are plotted in Figs. 85-86 . Most values were close to the theoretical value of 1.26 (Francke & Sissom, 1984) , except for the following significant deviations: (i) for molt to 3rd instar, a larger increase in carapace length (> 1.5), and a smaller increase in metasoma V length (< 1.1); and (ii) for molt to adult instar, larger increases in pedipalp femur, patella and chela lengths (> 1.5), but no such increases for corresponding widths. The latter Kovařík et al., 2014. Left hemispermatophore, dorsal (82) , ventral (83) and internal (84) aspects.
Figures 82-84: Chaerilus hofereki
changes reflect the pronounced elongation of the male pedipalp upon attaining sexual maturity, which can also be expressed as a sharp increase in length/width ratios of pedipalp segments (Fig. 87) . Note that female length/ width ratios do not change in the final instar. Ecdysis chronologies for the two species in Table 2 are plotted in Figs. 88-89. Chronologies of males and females were similar within species. However, C. hofereki ecdyses were attained consistently earlier than corresponding C. granulatus sp. n. ecdyses. This is apparent from the mean values plotted in Fig. 90 (compare gray circles and black circles). For comparison, we also plot mean times of the second and later ecdyses that we have recorded for three other Chaerilus species. The ecdysis timing for C. solegladi Kovařík, 2012 was intermediate between C. granulatus sp. n. and C. hofereki until the 4th molt, but then accelerated in the final two molts to reach maturity even sooner than C. hoferkei. In contrast, C. celebensis Pocock, 1894 and C. sejnai Kovařík, 2005 showed slower development than the other species. 2nd-138, 3rd-180, 4th-282, 5th-378, 6th-628 , males were adults after fourth to sixth ecdysis, females were adults after fifth to sixth ecdysis); C. sejnai (2nd-145, 3rd-226, 4th-382, both sexes were adults after fourth ecdysis); C. solegladi (2nd-91, 3rd-146, 4th-189, 5th-263, 6th-338 , both sexes were adults after sixth ecdysis).
Chaerilus longimanus
TYPE MATERIAL. Vietnam, Nha Trang, 1♂ (holotype, [52] [53] 56, [58] [59] [60] [61] [62] [63] [64] [65] [66] [74] [75] [76] Figs. 47, [50] [51] [54] [55] 57, [67] [68] [69] [70] [71] [72] [73] [77] [78] [79] , III.2015, leg. V. Fura, 10 juvenile paratypes after the second ecdysis, offspring of the female paratype, still alive, bred by F. Kovařík.
ETYMOLOGY. The specific epithet refers to the shape of the pedipalp chela (manus) of the male, which places this species into the species group in which males have long, narrow pedipalp chelae. carinae. The anterior margin of the carapace is almost straight to weakly concave. The mesosomal tergites are granulated, less so in the male and more densely in female. All sternites are without carinae and smooth. (Figs. 54-55 ). Sternite V with smooth patch indistinct. Pectinal teeth number 5 in male, 4 in female. METASOMA AND TELSON (Figs. 74-79 ). The first metasomal segment bears 8 or 10 carinae, the second to fourth bear eight carinae, and the fifth segment bears seven carinae of which one ventral carina posteriorly branches in a "Y" configuration. All carinae are composed of large, sparse granules. The spaces between carinae are irregularly granulated on all surfaces, less so on the dorsal surface. Granules on the dorsal surface may form a pair of carinae. All segments are sparsely hirsute. The telson is elongate, smooth and sparsely hirsute. PEDIPALPS (Figs. 60-73 ). The pedipalp chela is narrow and elongate in the male, wide and swollen in the female. The movable finger has 7-8 granule rows . The chela has seven mostly smooth carinae. The patella has five or six smooth to granulated carinae and Table 3 : Comparative measurements of exuviae of the male holotype of Chaerilus granulatus sp. n., the fourth and fifth exuviae of the female paratype, and the adults in mm. Abbreviations: length (L), width (W, in carapace it corresponds to posterior width).
the femur has four or five partly granulated carinae. The spaces between carinae are covered by unevenly spaced granules on the femur. The chela and patella are smooth except for several solitary granules on their internal surfaces. LEGS (Figs. 58-59 ). The legs are sparsely hirsute, without bristlecombs and carinae. The femora and patellae have several granules dorsally, other surfaces are smooth. The tarsomeres bear two rows of spiniform setae and 2 -4 outer spiniform setae. Spiniform setae formula is 5-6/6-7 : 5-6/6-7 : 7-8/8-9 : 7-8/7-9 (omitting outer spiniform setae).
AFFINITIES. Amongst the 41 species currently recognized as valid in this genus, only C. seiteri Kovařík, 2012 from the Philippines (Negros Island) and C. sejnai Kovařík, 2005 from Malaysia (Tioman Island), share with C. longimanus sp. n. the following combination of six characters in adults: 1) median eyes present; 2) movable finger of pedipalp with 7-8 rows of granules; 3) total length of adults < 30 mm; 4) ventral sides of sternite VII smooth; 5) male differs from female in having pedipalp chela much narrower and longer; 6) chela length/width ratio in male 3.2-3.8.
Males of both C. seiteri and C. sejnai have chelae of similar shape, and their ratio of chela length to movable finger length is lower than 2.2, the same as in C. rectimanus Pocock, 1899 from Malaysia. In contrast, the ratio of chela length to movable finger length is 2.44 in the male holotype of C. longimanus sp. n.
